I. INTRODUCTION

A. Background and Purpose
After the 2008 global financial crisis, the South Korean economy entered an upward trend. According to the 2011 Construction Trend Briefing by the Construction Economy Research Institute of Korea (CERIK), the volume of South Korea's exports is on the rise alongside the country's economic growth while the consumer expenditure is in a recovery phase compared to the level during the global financial crisis. The stability of the exchange rate and that of raw materials and oil prices are playing a critical role in that economic growth. The country's construction industry, however, has witnessed ongoing decline since 2009 and is reportedly currently in a downward trend in terms of construction orders.
To overcome the crisis that is prevalent throughout the South Korean construction industry, the government and individual construction companies are pursuing various countermeasures. On the part of the government, procurement policy and system innovation measures enhance the somewhat limited economic stimulus available for construction investment. These measures include reforming construction-engineer-related policy and reforming the selection system for subcontractors, switching to technology and quality competition from price competition, reforming the horizontal cooperative system in the construction production system, and improving the small to middle sized construction and service project delivery systems (Lee, 2010) . On the private enterprise side, construction companies are setting their sights on increasing overseas orders to cope with the contraction in the domestic construction market. Further, for South Korea to not only mitigate market damage resulting from the financial crisis but take the lead in the green-construction market, the need to strengthen the country's design and engineering capabilities must be stressed .
Changes also have occurred in the professional capabilities of the country's construction project managers and the project management information system (Lee, 2011) . As representatives of construction companies and projects, construction project managers have full responsibility over a construction project. Throughout its life cycle, from design through construction to completion, the business capabilities of such managers are regarded as critical elements in the changes in the country's construction economy (Lee, 2001) . Furthermore, the capabilities of such managers have a significant impact on both corporate and project success and the outcomes at individual construction sites. Thus, such capabilities can be diagnosed and evaluated at the level of the construction companies themselves for the 9 KICEM Journal of Construction Engineering and Project Management purpose of strengthening these (Kang, 2010) . Accordingly, this study aimed to determine the main business capabilities of current construction project managers, and to ascertain whether there has been any change in the importance accorded to such capabilities since the global financial crisis. The study identifies the areas that are in need of strengthening in response to the changes that have occurred in the Korean construction environment.
B. Research Scope and Methodology
The study flow and methodologies used are shown in Figure 1 . The research methods by specific stage are as follows. First, the capabilities of the construction project managers were derived through a survey of the related literature. After summarizing the capabilities of various current construction project managers, the capabilities were grouped. The ramifications of such capabilities were then examined by type/group. Then, a formulated survey questionnaire based on the derived major capabilities of construction project managers was prepared. Construction project managers were then surveyed at two different time points, in 2007 before the global financial crisis, and again in 2010. Lastly, through a gap analysis of the importance accorded to each major construction project manager capability this study identified the changes that have occurred in terms of the importance accorded to the construction project managers' major capabilities after the 2008 global financial crisis.
FIGURE I FLOWCHART OF THE RESEARCH METHODS
The survey of the same construction project managers, conducted in 2007 and 2010, was intended to increase the reliability of the results. Due to the limited research circumstances, such as the difficulty of conducting a survey among the same construction project managers of various construction companies with a time difference, the survey was instead carried out among the construction project managers of H Construction Company. This company has had the largest sales volume in South Korea over the three consecutive years immediately preceding 2007, and is among the domestic construction companies registered in the 225 Global Top Contractors.
Analysis was also conducted, under the assumption that the 2008 financial crisis triggered by the USA had direct and indirect effects on the South Korean construction industry. Accordingly, the study has limitations in terms of the subject range of construction project managers and the assumption of the impact of the global financial crisis on South Korea's construction industry.
II. MAJOR CAPABILITIES OF CONSTRUCTION PROJECT MANAGERS
A. Literature Review of Construction Project Managers' Capabilities
Before defining the major business capabilities of construction project managers for this study, an attempt was made to identify such managers' duties and roles, by analyzing the related literature. A close look at the results of the previous related studies revealed that a wide range of research related to leadership has been conducted, but few of these were related to construction project managers.
A look at the yearly research studies related to construction project managers and their performance capabilities showed that Michael J. Bresen (1984) illustrated effective onsite management techniques for achieving onsite tasks, and defined the construction project manager leadership styles that are appropriate for onsite situations, along with various constitutive elements. Lee (2001) analyzed and classified the actual tasks being carried out by construction project managers, thereby modeling the scope of such tasks with a presentation of models that allow subsequent systematic nurturing. Kim (2003) drew on the core business management skills and weaknesses of construction project managers, with a focus on business-management-related work tasks and roles, to strengthen construction project manager business capabilities. Low Sui Pheng (2005) defined the onsite elements that influence the quality of construction project manager work execution. Alexander Styhre (2006) defined the roles of construction project managers at the production level along with the main capabilities for various management-related issues that construction project managers need to strengthen. Ji (2006) examined the onsite capabilities of construction project managers by examining the effects of such managers' revolutionary leadership on the concerned organization's achievements and organized civil action. Table 1 provides an overview of findings. Similar research on construction project managers' capabilities, Choi (2006) defined the capabilities of construction project managers by examining the effects of their transactional and revolutionary leadership styles and power on group effectiveness, and the moderating effect of power. This study aimed to define the capabilities of construction project managers through literature review, and to complement the definition of the major capabilities obtained thereby with an analysis of the education and training construction project manager actually being offered by the local construction companies.
Four education and training programs currently being offered by construction companies for capability reinforcement were examined. Construction Company A emphasized leadership (as the construction project manager in charge of each task onsite) and communication skills (as the person concerned with various aspects), and offered training and education on the role, specialized skills, and strategic thinking of a manager with the help of experts from various fields construction project manager.
Construction Company B offered training and education in the work budget and project management/onsite operation processes, the importance of construction management in external relations, cost accounting and its application, the importance of the work system according to process management, the realities of subcontractor management and the terms of the contracts with the subcontractors, and safety according to the hazard prevention plan.
Construction Company C offered practical education and training that site managers could implement onsite. Construction project managers with more than three years' experience in the field, as opposed to those who recently entered the company, debate over and deliver presentations based upon actual onsite cases.
Construction Company D aimed at improving and reinforcing the capabilities of its construction project managers by helping them form the proper mindset and developing creative activities to reinforce that mind set. The subjects that were taught included an understanding of construction industry regulations, construction project managers' roles and communication tasks, globalization of engineering construction and the project execution plan, understanding of construction management and its cases, quality management know-how, negotiation skills for construction technologies, and planning.
In the review of the results of the previous studies related to construction project managers' capabilities, although a slight difference was found by the researchers between the content and classification of such capabilities, this study found that most of the studies gave importance to human relationships. The education and training that construction companies offered to their construction project managers included the capabilities related to onsite management, the technical skills that construction project managers should possess, and self-management capabilities.
B. Deriving the Major Capabilities of Construction Project Managers
The study of previous research on construction project managers' capabilities and the education contents offered by the domestic construction companies revealed that the major capabilities could be classified into the seven types shown in Table 1 : project management, external relations, profit/cost management, strategic thinking, organizational management, self-discipline, and personal knowledge and refinement.
From the cases presented in the previous studies and the education and training programs offered by four domestic construction companies, the most critical capabilities of construction project managers appeared to be organizational management, external relations, and project management capabilities (in descending order).
C. Major Capabilities of Construction Project Managers by Area
The training programs construction project manager being offered by domestic construction companies for construction project managers and the previous studies of the specific capabilities of such managers, show seven Table 2 . Project management was divided into eight subclassifications: an understanding of the onsite work system, the ability to actively surpass targets (active breakthrough), an understanding of specifications and contracts, systematic thinking, decision-making capability, flawless construction-management capability, gumption, and a thorough understanding of construction.
External relations was divided into the following nine subclassifications: proactive preparation for the expected complaints from the concerned residents, the ability to envision a win-win strategy with the subcontractors, a close rapport with the clients, gumption in the face of civil complaints, the ability to hold persuasive negotiations with the ordering organization, a polite attitude in personal relations, the ability to deal with the ordering organization, public-relations ability, and an understanding of the local culture.
Profit/cost management was divided into six subclassifications: the ability to win contracts, project implementation management ability, the ability to modify designs for enhanced profit, the ability to collect pertinent information for winning contracts and tracking progress once contracts are won, the ability to generate ideas for construction cost reduction and to implement aggressive activities for winning contracts and tracking progress.
Strategic thinking was divided into six subclassifications: the ability to predict issues, perceptive skills for anticipating and preempting competitors, the ability to develop new business models, creative project management ability, beyond-specifications judgment, and design review ability.
Organizational management was divided into eight subclassifications: an understanding of subordinates, organizational-operation ability, sensitive leadership, the ability to gain the trust of the staff members, active involvement in enhancing the capabilities of one's subordinates, attentive listening, a considerate attitude towards others, and a willingness to serve as a role model and mentor.
Self-discipline was divided into five subclassifications: work experience that is balanced between construction and government affairs, design and construction expertise, a wider perspective of projects, stress management capability, and self-development.
Lastly, personal knowledge and refinement was divided into seven subclassifications: reliability, sensitivity, magnanimity, flexibility, emphasis on principle, great morale, and responsibility.
III. ANALYSIS OF CHANGE IN IMPORTANCE OF SITE MANAGERS' MAJOR CAPABILITIES BEFORE AND AFTER THE GLOBAL FINANCIAL CRISIS
Based on seven categories and 49 subcategories of construction project manager capabilities, the study conducted a first survey in 2007 and a second in 2010 after the global financial crisis with the identical survey questionnaires. The study examined changes in the perceived significance of the various construction project manager capabilities. 
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A. Survey Outline and General Aspect
To analyze the changes in the importance accorded to the construction project manager capabilities after the global financial crisis, we compared the 2007 survey results from 219 construction project managers working for H Construction Company with those of the 76 respondents available in 2010. As for the particular fields of expertise, as shown in Figure 2 , 31 respondents (41%) worked in infrastructure segment, 28 (37%) in the general building segment, and 17 (22%) in the industrial structure segment.
FIGURE II FIELDS OF THE CONSTRUCTION PROJECT MANAGER RESPONDENTS
As shown in Figure 3 , in 2010, the construction project managers surveyed had a wide range of experience, with the largest response rate obtained from those with less than five years of work experience.
FIGURE III LENGTH OF WORK EXPERIENCE OF THE CONSTRUCTION PROJECT MANAGER RESPONDENTS
As for the survey contents, the responses to each item were measured according to seven grading scales, by dividing them into two different time points: 2007 and 2010. The degree of importance perceived by the construction project managers themselves was presented with seven different point levels:
 The capability is good but not essential. (1 point)  The capability is good, and its absence might slightly disrupt the onsite workflow. (2 points)  The capability is partially necessary and would be noticed when lacking. (3 points)  The capability is necessary to some degree, and its absence might affect the role execution of the construction project manager. (4 points)  The capability is necessary to a certain degree, and its absence might disrupt the construction project manager's work performance. (5 points)  The capability is very necessary, and its absence will have a negative impact on the role execution of the construction project manager. (6 points)  The capability is very important, and its absence will have a substantial impact on the construction project manager's work performance. (7 points) In the course of the analysis, each item was scored by calculating the average of the response scores.
B. Analysis of the Importance Accorded to the Construction Project Managers' Major Capabilities
The survey results for the construction project manager49 subcategories was then aggregated under the seven major capability categories and the individual subcategory results were averaged to provide results for each major category. This analysis, along with the gap analysis, is shown in Table 3 .
For a calculation method for the gap, the degree of importance accorded to each capability subcategory in the 2007 survey was subtracted from the results obtained from the 2010 survey analysis. It was an assumption that the degree of importance increases when the resultant value is a positive number (+) and that the degree of importance decreases when the resultant value is a negative number (-).
With regard to the degree of importance accorded to the construction project managers' major capabilities by category, the profit/cost and project management capabilities topped the list both in 2007 and 2010, followed by personal knowledge and refinement, organizational management capability, external relations capability, self-discipline, and strategic thinking. The results show, however, that the importance accorded to the construction project manager capabilities increased overall in 2010 (after the global financial crisis) when compared with the 2007 responses.
The gap appeared most prevalent in strategic thinking, followed by personal knowledge and refinement, project management capability, profit/cost management capability, organizational management capability, external relations capability, and self-discipline. As construction project managers gained experience with the changes in the marketplace that followed the global financial crisis, the ability to initiate or proceed with projects while employing preventive measures gained perceived value and became more important than the human resources management abilities valued in the earlier survey. 
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C. Analysis of the Changes by Construction Project Manager Industry Segment
To further examine the changes in the perceived importance of construction project manager capabilities as a result of the 2008 financial crisis, the responses were analyzed with focus on different industry segments, such as general building including residential, infrastructure, and industrial structure segments.
1) General Building Segment
When compared with the 2007 survey, the construction project managers in the general building segment indicated in the 2010 survey that each of the major capabilities had increased importance. The changes in the perceived importance by subcategory are shown in Figure 4 .
FIGURE IV PERCEIVED IMPORTANCE OF THE CONSTRUCTION PROJECT MANAGER CAPABILITIES IN THE GENERAL BUILDING SEGMENT IN 2007 AND 2010
There was a difference in the degrees of importance accorded to the construction project manager capabilities by subcategory. In the general building segment, D2: perceptive skills for competitors (a subcategory of strategic thinking) and F2: design and construction expertise (a subcategory of self-discipline) are the capabilities whose perceived importance significantly increased, followed by G2: sensitivity (a subcategory of personal knowledge and refinement), D3: capability to develop new business models (a subcategory of strategic thinking), and F4: self-development (a subcategory of self-discipline).
As for the capabilities whose perceived importance decreased, B3: close rapport with the clients (a subcategory of external relations) is the area that showed the largest drop, followed by E8: management mindset (a subcategory of organizational management capability), G7: responsibility (a subcategory of personal knowledge and refinement), and B1: proactive preparation for the expected complaints from concerned residents (a subcategory of external relations).
These results seem to be attributable to the downturn in the housing market after the global financial crisis. Human resources management in relation to the subcontractors was the item that was perceived as the most critical capability in 2007; that capability has been supplanted in 2010 by onsite management ability. as opposed to the analysis of the overall capabilities of the construction project managers and that in the general building field.
2) Infrastructure Segment
As shown in Figure 5 , the perceived importance of five subcategories increased marginally. A2: active breakthrough (a subcategory of project management) topped the list, followed by A8: a thorough understanding of construction (a subcategory of project management), C4: the ability to collect information for winning contracts (a subcategory of profit/cost management), D1: the ability to predict issues (a subcategory of strategic thinking), and C1: the ability to win contracts (a subcategory of profit/cost management).
Apart from these subcategories, the perceived importance of the remaining subcategories decreased. Among them, F2: design and construction expertise (a subcategory of self-discipline) showed the biggest drop, followed by D3: the ability to develop new business models (a subcategory of strategic thinking) and B9: and understanding of the local culture (a subcategory of external relations). This seems to be due to the expansion of public works in an effort to boost the construction economy after the global financial crisis. That expansion led to the perceived importance of contract-winning capabilities through competition rather than organizational management and self-discipline. 3) Industrial structure segment Similar to the results of the capability analysis in the general building segment, the perceived importance of the major capabilities of construction project managers in the industrial structure segment appeared to have generally increased in 2010 when compared with 2007. There was a difference in the perceived importance of specific subcategories between the two segments, as shown when Figure 5 is compared with Figure 6 .
The results for the industrial structure segment revealed that there was an overall increase in the perceived importance of all the 49 major construction project manager capability subcategories, except A8: a thorough understanding of construction. Also of note, there was more of an increase in the perceived importance of certain capabilities, particularly in B2: the ability to envision a win-win strategy with the subcontractors and B9: an understanding of the local culture (a subcategory of the external relations), the subcategory which resulted in the largest gap. Moreover, a majority of the capabilities showed a 0.3 -0.6 difference in the perceived degree of importance, demonstrating a significant change in recognition when compared with the general building segment. A5: decision-making capability (a subcategory of project management) alone showed the same perceived degree of importance in 2007 and 2010. 
IV. CHANGES IN THE CONSTRUCTION ENVIRONMENT AND THE CHARACTERISTICS OF IMPORTANCE
The changes in the construction market and systems after the global financial crisis can be summarized into the following: a decline in the construction market, a shift in the market share typified by the expansion of the infrastructure and overseas industrial structure markets, a reinforcement of self-building duty, an increase in diversified orders, and an expansion of the lowest bid system . First, the global financial crisis brought significant changes in the construction market, particularly in the general building, infrastructure, and industrial structure segments. The general building segment experienced a decline resulting from the downturn in the housing market. Subsequently, this reduced onsite work, and the following capability subcategories increased the most, as shown in Table 4 : D2: perceptive skills for competitors and D3: capability KICEM Journal of Construction Engineering and Project Management to develop new business models (subcategories of strategic thinking), F2: design and construction expertise and F4: stress management capability (subcategories of self-discipline), and G2: sensitivity (a subcategory of personal knowledge and refinement). It appears that these construction project managers placed more emphasis on self-discipline rather than on onsite management.
In contrast, in the infrastructure segment, a drastic increase in investment was seen after the global financial crisis. Furthermore, as the infrastructure market increased, A2: active breakthrough and A8: a thorough understanding of construction (subcategories of onsitemanagement-related project management) showed the highest increase. An increase was also shown in C1: capability to win contracts and C4: capability to collect information for winning contracts (subcategories of profit/cost management). As for the industrial structure segment, overall, a greater number of opportunities to break into overseas markets were experienced after the global financial crisis, which led to a sharp increase in industrial structure investment and a subsequent increase in the perceived importance of construction project manager capabilities. Among these B2: the ability to envision a win-win strategy with the subcontractors and B9: an understanding of the local culture (subcategories of external relations) showed the greatest decline in terms of perceived importance, resulting from the increased opportunities to break into overseas markets.
Second, after the global financial crisis, delayed payments and underpayments to subcontractors led to delayed material and machinery rental payments, as well as overdue employee wages, and ultimately resulted in a series of business/personal bankruptcies. To prevent reoccurrences, a system that offers a comprehensive guarantee for the full performance of construction and payment for the subcontractors, materials, and equipment was introduced to those under a certain bid among the lowest-priced construction orders. Moreover, regulations involving an administrative restriction on entering into special contracts with subcontractors were put in place. These had a significant impact on the perceived importance of the construction project manager capabilities. The analysis of the top five capabilities that showed an increase in perceived importance were relating to external relations and profit/cost management. This is assumed to be due to the increased awareness of competition and the importance of the construction project manager's relationship with the subcontractors.
Third, as the demands of ordering bodies become more diversified, and as the changes in the construction environment (e.g., limited budgets and construction periods) advance the capabilities required for project management, diversification of the ordering system in the construction industry law has been forecast to shorten construction cycles. This system has affected the perceived need for project and profit/cost management capabilities among the construction project manager major capabilities, thus leading to an increase in the perceived importance of these capabilities, and in significant changes in the construction project managers' capabilities according to the changes in the ordering system.
Lastly, lowest bid orders are expected to continue to expand and increase, which can serve as an opportunity for construction budget reduction and improved construction technology competitiveness after the global financial crisis. Due to this phenomenon, it is assumed that profit/cost management capability, the highest in perceived importance among the construction project managers' capabilities, will continue to increase for years to come.
V. CONCLUSION
In this study, the changes in the perceived importance of the construction project manager capabilities after the global financial crisis were analyzed. The related literature was examined to derive the capabilities of construction project managers in Korea, which then were classified into the major capabilities of construction project managers. A survey of practicing construction project managers was then conducted, in which the perceived degrees of importance of the construction project manager categories and subcategories was rated and the results analyzed based the construction market segments of general building, infrastructure, and industrial structure. Vol.2, No.3 / Sep 2012
The study results show that the perceived importance of most of the capabilities increased in 2010 when compared with the 2007 survey results. In the case of the construction project managers employed in the general building and industrial structure market segments, the perceived importance of most of their capabilities increased. The opposite is true, however, in the case of the construction project managers in the infrastructure segment. This suggests that the changes in the construction environment impacted the perceived importance of construction project manager capabilities.
Following the changes in the construction environment, such as those in the strength of various construction market segments, the reinforced selfbuilding duty, a diversification of orders, and the expansion of the lowest bid system, in the general building segment, the highest increase in perceived importance was seen in the categories of strategic thinking and self-discipline construction project manager. As for the infrastructure segment, the highest increase in perceived importance was seen in the project and profit/cost management categories. Lastly, in the industrial structure segment, the highest increase in perceived importance was seen in the external relations and self-discipline categories.
The results of this study will be useful in responding to the rapidly changing construction environment; changes in external relations, and changes within organization themselves. They are also expected to prove useful in applying new technologies when construction companies obtain information on the changes in the construction market and system in advance, and in the effort to improve education and training programs for construction project managers. The evaluation of project achievements and shortfalls can also improve when the capabilities that are appropriate for construction project managers are considered.
